INTRODUCTION
The present study aimed to evaluate the relation of cigarette smoking with anxiety and depression in those exposed to occupational risk factors. For this purpose, working time, smoking status, nicotine dependence, and respiratory functions of the workers who were exposed to physical and/or chemical harmful substances were evaluated and the presence of anxiety/depression was investigated.
MATERIAL AND METHODS

Study Population
The study was conducted in male workers who had been exposed to occupational risk factors such as solvents (toluene, xylene, benzene, trichloroethylene, acetone), heavy metals (lead, cadmium, nickel, copper), inorganic dusts (silica, quartz, feldspar), noise, and lifting heavy load and visited the outpatient clinic for occupational diseases within a one-year period. The study was approved by the Local Ethics Committee (approval date: September 29, 2013/ No: 10/39). Because of the questionnaire survey, informed consent form was not taken. Participants were informed about the questionnaire. Those who agreed to fill out the questionnaire included in the study. Although the primary route of exposure to dust, solvents, and heavy metals was inhalation, there were workers who were exposed to solvents and heavy metals by direct skin contact. The group of workers who were exposed to dust consisted of those working in mines, ceramic sector, jean abrasion and quarry. Solvent exposure was present among painters and armory, press, and petroleum production workers. The heavy metal fume exposure group has been working in battery factory, metal melting, and recycling sector. In addition to the demographic characteristics, medical histories and smoking status of the workers were recorded. Pulmonary Function Test (PFT), Fagerström Test for Nicotine Dependence (FTND), and Hospital Anxiety and Depression Scale (HADS) were performed.
Pulmonary Function Test
Pulmonary function tests were measured with a ZAN 100 (nSpire Health Inc.; Oberthulba, Germany) PFT device. PFTs were performed according to American Thoracic Society Guidelines [14] . Forced vital capacity (FVC), forced expiratory volume in one second (FEV1), forced mid-expiratory flow, and the ratio of these two values (FEV1/FVC) were obtained. Spirometry was performed at least three times, and the largest sum of FVC+FEV1 (best test) was recorded. The spirometry device was calibrated by measuring wetness and temperature of the room prior to each measurement.
Fagerström Test for Nicotine Dependence
Fagerström Test for Nicotine Dependence has often been used as a measure of physical dependence on nicotine. The test was designed to provide an ordinal measure of nicotine dependence related to cigarette smoking. It contains six items that evaluate the quantity of cigarette consumption, the compulsion to use, and dependence.
In scoring the FTND, yes/no items are scored from 0 to 1 and multiple-choice items are scored from 0 to 3. The items are summed to yield a total score of 0-10. The higher the total Fagerström score, the more intense is the patient's physical dependence on nicotine [15] .
FTND score was interpreted as follows: 0-3=Low, 4-6=Mod-erate, and 7-10=Severe nicotine dependence. The validity and reliability study for the Turkish version of FTND were done by Uysal et al. [16] .
Hospital Anxiety and Depression Scale
Anxiety and depression statuses of the workers were assessed using HADS [17] . The participants were asked to fill out the self-reported HADS questionnaire for the evaluation of psychological distress. The scale is composed of 14 questions in which the overall severity of anxiety and depression was rated on a 4-point Likert-type scale (0 to 3). Seven questions were associated to anxiety and seven to depression [18] . Psychological distress score was described as the total HAD score. HADS scores were interpreted as follows: 0-7=Normal, 8-10=Borderline abnormal (borderline case), and 11-21=Ab-normal (case). In the present study, borderline case and case groups (HADS score ≥8) were evaluated together. The validity and reliability study for the Turkish version of HADS was performed by Aydemir et al. [17] . The workers were divided into four groups according to HADS score: 
RESULTS
In the present study, 665 male workers with a median age of 45 y (range, 38-48 y) were included. The workers were most commonly exposed to solvents (45.9%), followed by heavy metal fume/dust (20.9%). Demographic characteristics, occupational data, working time, educational status, smoking status, respiratory complaints, and concomitant diseases of Turk Thorac J 2018; 19: 77-83 the workers are summarized in Table 1 . Respiratory complaints were present in 34% of the workers, and concomitant disease was in question in 14.7%, of which 4.8% had asthma and 3% had chronic obstructive pulmonary disease (COPD).
Of the workers, 54.3% were current smokers with a median smoking duration of 20 y, and 13.6% of them had severe nicotine dependence according to FTND scores. Information about the workers' smoking status is summarized in Table 1 . There was a significant difference between the groups in terms Figure 1 . Distribution of the workers among groups according to the Hospital Anxiety and Depression Scale score of age distribution according to smoking status (Table 2) . While the prevalence of smokers was the highest (61.7%) in the age group of 30-39 y, the prevalence of non-smokers was the highest (25%) in the age group of ≤29 y, and the prevalence of ex-smokers was the highest (37.8%) in the age group of ≥50 y. More than half of the workers in each occupation/exposure group were smokers. Of the workers, 80.8% have tried to quit smoking at least once and the reason for trying to quit was wishing to be healthy in 55.9%.
PFT was performed in 615 (92.5%) subjects. The results of the PFTs were summarized in Table 3 .
According to HADS (score ≥8 for borderline+case group), at least one of anxiety and depression was present in 375 (56.4%) workers. Anxiety and depression were determined in 252 (37.9%) and 294 (44.2%) workers, respectively, whereas 171 (25.7%) workers had both. The workers were divided into four groups according to HADS score ( Figure 1 ): 
DISCUSSION
In the present study that we conducted in 665 male workers who were exposed to occupational risk factors, it was determined that the most common exposure was solvent exposure (45.9%); 54.3% of the workers were current smokers;
13.6% had severe nicotine dependency according to FTND; 34% had respiratory system complaints; 14.7% had a concomitant disease (most frequently asthma); and 56.4% had anxiety and/or depression. Presence of a respiratory system complaint was a significant risk factor for anxiety and/or depression.
There is a documented relationship between cigarette addiction and anxiety and/or depression. This relationship has been demonstrated in the studies conducted in different populations [19] [20] [21] [22] [23] [24] [25] . The prevalence of tobacco consumption among Turkish males was reported to be 41.5% in 2012 [26] . The present study found that 54.3% of male workers (study population) were current smokers and that 80.8% of them tried to quit smoking for at least once to be healthy. A study conducted in construction workers (n=763) found heavy smoking to be associated with exposure to chemical substances in the working environment [27] . In the present study, more than half of the workers in each occupation/exposure group were current smokers. Although the prevalence of smoking was the highest (55.4%) in the solvent exposure group, no statistically significant difference was found between the groups in terms of smoking status. Nevertheless, the prevalence of smoking in each exposure group was higher than the prevalence rate reported for Turkish male population (41.5%).
A study conducted in rubber industry workers demonstrated that smoking and occupational exposure to respiratory system pollutants have a synergistic effect on PFTs [28] . In the present study, concomitant disease was determined in 14.7% of the workers, with asthma determined in 4.8% and COPD deter- mined in 3% of them. Although more than half of the workers with occupational exposure were current smokers, the mean value of PFTs was above 80%. Nevertheless, FVC and FEV 1 values were found to be significantly lower in the workers with anxiety plus depression than in the normal group. The fact that the smoking status of the anxiety plus depression group was not different from the normal group; however, daily working hours and the number of weekly working days were higher, suggesting that impaired PFT might be due to exposure.
It was demonstrated that anxiety and depression are more prevalent among those with organic solvent exposure as compared with the control group [29] . An increase of various psychological disorders including anxiety and depression was reported in the subjects with asbestos intoxication [30] . All of the participants of the present study were the workers with occupational exposure; among these, the group with the highest prevalence of anxiety and/or depression (64.8%) was the group of inorganic dust exposure/sewage workers. The absence of a control group without occupational exposure can be considered as a limitation of the present study. Nevertheless, the high prevalence of anxiety and/or depression in all exposure groups is a striking finding. Considering all of the workers, the prevalence of anxiety and/or depression was 56.4%.
Mykletun et al. [31] conducted a population-based largescale study and demonstrated a strong relationship between anxiety and depression assessed by HADS and smoking. In the present study, there was no difference between the anxiety, depression, anxiety plus depression, and normal groups in terms of smoking status. However, FTND score was significantly higher in the anxiety and anxiety plus depression groups than in the normal group.
In the present study, the presence of respiratory system complaints was determined to be a risk factor for developing anxiety and depression. The presence of a respiratory system complaint enhanced the risk of anxiety by 2.25-folds, risk of depression by 1.84 folds, and risk of anxiety plus depression by 1.98-folds. Koulouri et al. [32] conducted a study including 100 males working in shipbuilding industry and 100 males from the general population as the control group and found that coexistence of chronic diseases and smoking addiction affects the individuals' emotion and social functioning.
In conclusion, smoking and anxiety/depression were found to be the conditions affecting more than half of the workers with occupational exposure. The presence of respiratory system complaints was a significant risk factor for anxiety/depression. The unfavorable effects of occupational exposure and smoking on respiratory system have been documented; this negativity also has an impact on the quality of life and psychosocial status of the individuals. Intensive efforts should be made to encourage the subjects exposed to occupational risk factors to quit smoking. They should also be closely monitored for respiratory system complaints. 
